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A l q S ~ T E S T s  

GENERAL, This part of the dumnent contains procedures for ncaeuring 
electrorPaQpetic interference and far detenuining wsceptibility in 
acco-ce w i t h  Electrcnnegnetic Interference Specifications ~x~-r-26600 
and ~-Aspo-BM-lM. The t e s t e  to be conducted an F i f t t z  
Dimension t4ul ticoder, %'odeI WO, ~ ~ 4 : ; ~ : 3 9 ,  

The primary purpose of these t e s t e  ie to  aetennine that the levels en8 

capanent are within established limits; and to estsblish fhe susceptible 

generated electrical &inn171 upan the unit. 
levels will  be established anly when susceptibility i a  below spccificatim 
limits. 91he e r a t i o n  and calibration of the test equipment shall C o a f o w  
to vendor 's Operating Instructions. 4 8 

The Test Sauple i s  deened - not to be susceptible when: 
then s, .cc i fitd change in indicaticm and (2) no w c t i a r  M no mre 
than 3 pec i f i c d  degradation of' hsta. If susceptibility ie edkblished; ; +.; 
the remlts shall be recorded at the test voltage and threshold , . * ; 

ducted as outlined herein end the data thus secured for each otRp r - 6 :  
on respective Datr Sheets. Eacb step of the p m c e  s h d d  be rs4d fn 

' 

its ent&re%y prlor %o s t a r t i a g  the test. 

A l l  tests shall be conducted under test conditions ae delineated in 
35-1-26600, pcuagreph 4.2, and autlined hcrewfth. !&e test 8mple 
end measuring eGuipprmt s;frall be munted on and bonded to a. grauad 
plene installed within a ezrclosure. The power supplied to 
the test -le shall be meeeUna et the temdndla of the line h p p & ~ ~  e . 
etabilizatlaa mtwcmk (m). 

I 

~ 

0 

h.eq[ueacics of C d u c t e d  and W a t e d  Interference ep8"a;tjng frarn the 

c d t i o n  and evatuats the pgssible degrading effectd of erternsl3Ljr 

e -  

I I 
The exact susceptibility 

t 

(X)'no @ore 

and at readaa levels between the two. The test procedure muat 'bt Fa-* " *  *b . 



2.0 TEGT EQuIpMEElT (as specified or equivalen%): 
t 

Wne Impf&mce StabUAzaticrs Eetwarh Stoddart 
current pldbt Stoddart 
ieodlihtuma! I 8tadbu6 
AnteanS-upler . ? s-* 
D i p o l e  llnteana Stoddart 
Dipole Anturns . 'Stoddart' 
Dipole Antenna .. Stoddart 

H O R i  Al3-8 ' stoadart 
Horn Antenna Stoddart 
Horn Antexma S t o d d a r t  

RFI Meter Stohdar t  

m &tu 'Stoddart 
Rell Meter Stud- 
RFI Mater stoddart 

e 

ccmster Paise (CU m) S T  

stoddart Horn Antenna . I  

Reflector Antaanr Stoddart 
RFI M e r  Stodd-. 

W I  Meter Stoddart 

Signal Generator Hewlett-Paskard 
Signal Generator I Hewlett-Packtml 
Signal Generator Hewlett-Packard 
Signd. Generator Hewlett-Packard 
Signal Generator H e w l e t t  -Pacltard 

Signal Generator- Hewlett-Ptackufd 
Simal Generator Hewlett -Packard 

Audio Amplifier, 200 watts McIntosh 
0 6 C ~ S ~  Tektmnix 

Signal Generator H t W l d t - P e t u d  

D i g i t a l  Voltmeter HWlett-Pscbard 

.. 



1- 
1 
u 
I 2.1 E l l  equipment used i n  per fo rmance  o f  these t e s t s  w i l l  

follows: be t i s t e b  as 

T e s t  - 
Conducted Interference 

Radiated Interference 

Conducted Susceptibility 

Radiated Susceptibility 

Para. 

4. I 

4.2 t 

4.3 

4.4 

, 

Data S h e e t  Page 

I 

0 

12 

21 . 

I 

I 

t 

I 

E S 
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Environmenta l  Type and F l i g h t  $ 

Specificatipn ( I  A p r i l  651, P a r t  ‘ f i  ‘. 
‘IESD Document 19-3. lnterferenoc Contrr>t 2equirements 

4.0 PROCEDURE: The test f requency scan s h a l l  be nade stowly a n d  

f o r  Spacecraft  Equipment (Dec, 94) 

carefully, All detected signal levels shall be attenuated as 
required i n  order to maintain mgter indications on scale, 

A ,  During the interference tests, the outputs 3 f  the rnulticoder 

B, During the susceptibility tests, the rnulticoder s h a l l  

shall be monitored to assure that a l l  odtputs are present. 

be operated and performance m o n i t o r e d  for the foliowing 
parameters . 

1 

4.2.1 Sampling rate; Ref; para. 2.2.1 o f  ATP. 
4.2.2 I n p u t  Current; R e f ;  para. 2.2.2 o f  ATP, 
4.2.3. f A M  tdoise; Ref .  para. 2.2.3 o f  ATP.  
4.2.4 PDM Jitter; Ref. para, 2.2.4 o f  ATP, 
4.2.5 DPDM Ampiitude; Ref ,  para.  2.2.5 o f  AT?. 
4.2.6 Chancre! Presence; R e f .  para.2.2.6 o f  ATP. 

C. Subsequent to t h e  susceptibility tests the rnulticoder 
s h a l l  be tested f o r  t h e  f o i  I a P i i n g  2er fo rnance  characte~istics; 
(Recard data on data s h e e t  ‘h. 27,) 

i 

k.3.l Sampling rzte; Ref. p a r a .  2.3.1 o f  AT?. 
4.3.2 Input Current; R 2 f .  ?ara .  ?..5.2 G f  ATP, 
4.3.3 P?,!!! Zero  and f u l l  s c a l e  Output; Ref, para, 2.3.3 
4.3.4 PDM Zero and full scale pulse r u i d t h ;  2ef ,  para, 

4.3.5 DPDi? Output; 2ef. para. 2,305 o? ATP, 
4.3.6 .PAM Xoise; Ref. para. 2.3.6 o f  ATP. 
4.3.7 FDM Jitter; Ref .  para. 2.3.7 of AT?. 
4.3.8 Channel Presence; iief, para .  2.3.8 o f  ATP. 

1 

2.3.4 of ATP. I 

o f  ATP? 



* 4.1.1.3 Energize test sample. SCAH frequency rmge 152 KC I 
t o  2 5  MC 
of &ll detected signals on Data Sheet S page  2 a n d 3  

and FEORD the level and frequency 

I 4.1.1.4 Deknergize test sample. EA8 frequenciqs where . 
1 measurable si-0 were detected (para. k.1.1.3) 

and RBlcoRD the leuel an4 f'reqperkcy of all detected' 
ambient aignab mI)ata p a g e  2 and 3. . 

4.1.1.9 Phabgmgh test  se4a43. 4 

z .  . 
I 

.. ' L 

B. 
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1 .  
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k.1.2 &t Probe (E Power Leads) 
* -  

I 

m: The current probe shall be positioned at the . . 
point of maxhm fnterfercnce 
being tested. This point shall be located ead 
recorded for each frequency by moving the probe 
alang the lead while monitaring the measuring 
equipment. 
upon the current carried in the l e d .  

made OBI each power l e d .  

t h e  lead 

.. The limits tstabl lshed axe dependent, 
Befcrence 

Egc-Aspo-EKl-l~, Figpra bB. Thie test &all be * - 
4.1.2.4 De-energize test s q l e .  BCAB fhquencics where 

(pars. 4.1.2.3) 

6,' 
measurable signal levels were 
and RBCORD the level and fregucncy of all detecteu 
a i e n t  sipnll~ on m a  sheeta page 4 

* *  
*' 1. 4.1.2.5 photagreph teat  retup. 

i I 

I It I . .  

1 
I 
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4.1.3.3 hergiiq test sample. 6cm frequency range f r o m  I5 KC 
< t o  25. FX and RgcORD the level. and frequency 

of .eJ1' detected signals on Data_Sheets p a g e  '6 and 7.- 

lloTg: !€he current probe shall be positioned at 
the point of lgaxipnrst interference on the lead 
being tested. 
and recorded for each frequency by *moving 
the probe along the lead wbile rmr4toring 
t he  meamring equipaant. The u a i t s  est&.' 
lished are depicted in MSC-ASPO-BM-lQA, 
Figures 4 and 5- actis test shall be 
on each input 8igaal and infer-caanectlrrg 
lead. L 

This point shall be located 
- 

. 

4.1.3.4 &-energize test sample. SCAlo frequencies when 
easurable signal. levels were detected (para. 

. . 4.1.2.3) and RECORD the level and freauenw'oP a l l  
paQe 6 aknd*,7. detected ambient signals m Data Sheeiq 

1.1.3.5 Photograph teat setup. 
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The antenna shaJl be tuned t o  35 mc for the 
frequency nrnge of 25 - 35 ac and retuned to 
the proper length twice per octave over the 
, a w e  35 IPC t o  1 gc. Whenever interference 
fs detected, the antenna shall be'tuned t o -  
the eurct interTerence freqwmcy; 

. 
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. 1  .. 
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. .  
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4.2.3.1 Cannect test equipment .ad tegt 
inFY.lpre 6. . *  

as rhclwa 
_. 

I 
I 

4.2.3.3 Bnerglee test sample. SCM Prequency range f r o m  I GC 
I 

r to  10 ?C and i@COXD the level and f'req,uency of . I  
~ all-detected signal6 an Data Sheet p a g  - f I 

l?O!l!B: The antenna 8hdl be replaced for m e  properly' 
tuned for ea& b'kd oi frequencies, &.e., 
band 1; 
band 3: 4.9 - 7-3 g ~ ;  bend 4: 7 ~ 3  - 1.0 - 2.3 g ~ ;  band 2: 2.3 - 4.9 gC; 
10.0 gc, 

I .x 

1 I: 

'I. 

I I 

. i  .* t. 

1. I .' *' . 
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4.3.3 TmABieat 
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' 1  . .  * * 

' .  
I' ' t. . 
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4.4 Radiated Susceptibility 

404.1 L O O P  'Ante 

. f t  4=4.l.J 

6.4.1.2 

Canpect test equipment and t e s t  sampie 

Energ ize  and operate test equi;7nent Sn 
accordance with vendor's instruction 
mqnual . 
t y n g e  15- 123 kc with a i0,OC)O microvolt 

NOTE: The s i g n a !  shall n o t  be m s d d l a t e d  
over t h e  ranfe 1'; - 50 kc. The. 
v % i l t a g c  shal I be t h e  open-circuited 
vzlue agplied to t h e  antenna t e r -  

. as shown i n  f i g u r e  f I .  I * -  

1 
i '  

4 .4 .  f .3 Energ ize  t e s t  sample, SCAP! frequency 

, s i g n a t  modulated 308 w i t h  402 c p s .  

i mipals. 

4.4.1.4 Photograph t e s t e s e t u p .  

Monitor the test sample during t h e  scan 
and i f  susceptibility i s  established, 
REC08D the frequency and threshold level 
on Data Sbects pages 22 and 23. 

N3TE:' The loop antenna sba(l be use,d as a 
hand h e l d  prcbe  t o  determine tne  
p o s i t i o n  o f  g r e a t e s t  susceptibi I i t y .  

I 

I 
I .  

* 
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e.4.3 
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4 . 0 
n 

I 

. f  

I 

c 

4.4.4.3 Energize tes t  sample. frequency rerage 1 - 10 gc 
r ' via EL 100,000 mic-t signal w a t e d  1004 wi.tfi 

a Moo cycle squaxe wave. wonitor the seepk during 
the scan exid if susceptibilit9 i s  established, B&cQbtD ' 
the ftequency snd threaho3.d level on Des Sheets 
pages 22 and 26. 

-2 The entenn8 shrill be rep1aee.d for OrrC'pzWperly 
tuned for each band of fre~uenclei, &.e.: . 

I 
I 
I 
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t Dzta Sheet- Page f o f  27 

1 

I 

I 
I *  
I 

2.1 List a1 1 t e s t .  equipment used 
speci.f ied i n  para, 4.1; Ca-e 
a i i  o f  the Soi towing  i f i f o r m a t  - 

Nonenc 1 a t u r e  
(Narne and Mode I )! S e r i a l  $ F.’zn!1f3c 

8 

... . 

I 

I 

n performance o f  t e s t s  
must be taken t o  supply  
cn: 

k t c  o f  Last Date of  iJext - urer Calibration CalibratiGn 

‘. t 
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1 
I 
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1 
'I 

I 
I 

I 
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Date T e s t e d  T e s k d  By 



I' 
1- 
1 
8 
c 
I; 
I 0 



8 c 
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1 
I. " 

. 



'1 
I' 
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1. '. 
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I I .  
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Data Sheet- Page 3 o f  27 i 
t 

1 3  b 

I 

1' 
1 

Fiozwnc I ature  
(Name and Yodel ) Serial 2 2afiufzctturer 

r 

t 

'.Date of  l a s t  Date o f  Next 
Calibration Calibration 

a 

i . 
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I. 
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I 
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27 Rev. Date Issue Date D A T A S W  !? Of- 
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COF!I)UCTED Sd X E P T  i 9 IL I TY Egi; 1 P'XNT 11 ST 

2.t List a i l  t e s t  equipment used in performance t e s t s  
specified in para, 4..3, Care mast be taken - d f l  o f  t h e  following information: 

1 

* 
Nonenclatute Date o f  Last Date of N e x t  

(!Jane and Model) Serial ,? Zanufacturer Cal ibration ;Calibration 
., 

i 

? 

1 



conductsd SucceptlbilStf 
Type of Teat Teated By 

P 
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Data Sheet- Page 14 of 27 

I 
II 
I 

ENV I20NMEPITAL TEST DATA ' SiiEET 
.. 

Conducted Susceptibility U s i n g  Audio  Transforzer 
8 

' - 
SERIAL NO, TESTED BY 0 

I 

PERFORMANCE DUR 1 fJG EM I TESTS. 1 
PARA, 'I REF, TEST DATA 

1 -  2.2, I Sampling Rate 0 28,OVDC 

2,2,2* 

2,2030 

Input Current Q 28,OVDC 

PAM Noise 

2,2,4. PDM Jitter 

DPDM Output  

Channel Presence 

* I 

. .  1 
I 

c 

. 



I 
1 

1 -  
I 
I 
I 
I 



f 

I 

I 
ENV I RONMENTAL TEST DATA SHEET 

4 -  C o n d u c t e d  Susceptibility Usiny;  +- , o i l  4nd Condkn 
s 

OATE 1 

SERIAL NO, TESTED B Y  
- 

w 

PERFORMANCE DU2 i NG EM I TESTS. I 
I 

P A R k ,  I REF. TEST DATA 

202010 

202.20 

'I * 2o2.30 

I * *  

I 2.2.4. 

2.2050 

~ I 2.2.6, 

Sampling Rate @ 28,OVDC 
i n p u t  Current QI 28.0'110C ! 

PAM Noise 

PDU J i t t e r  

OPOM Output  
I * .  

Channe f Presence 
1. 

. I  
** 
t * * * *  ' i ' '  

4. * ' 0 :  * . . *  
* * .  

* f .  , 8 .  4 ,' * . 1. 
. .  

\ 

I 



1 ,  
B 

-I 

# 

I 
i 

. 

c 

f 

.. 



i 
I 

ENVI2ONMENTAL TEST DATAiStlEET 
? ?  

Conducted  Suscepfibiiity !?adio Frequency 

ATE 

I 

PERFORMA8iCE DURING EM1 TESTS, 

PARA, 
REF TEST DATA 

Sampling Rate @ 28mOVDC 

Input Current 63 28mOVOC 

PAM Noise 

PDM J i t t e r  

DPOaQ Output  

Channel Presence 

I 

.. 

1 .  

i 
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Issue Date DATA SliEET 19 OF Rev. m4t?k, 27 



! _ -  

I 

T DAT SHEET . .  ENV 1 RON3ENTAL TE I 
. I  

I 
I Conducted Susceptibifity Using Transient Generator  
I 

.. 
NO. NODE1 

d 

SERlAL NO. TESTED B Y  

. I  

PERFORMANCE DUR I NG EM 1 ,TESTS. I 
TEST DATA P A R A .  J .  

REF 

B -  2.2. I i. Samp 1 ing Rate 8 28,OVDC 
1 

1 input Current ~ ~ , O V I ) C  

PAM- Noi se( 

PDM J i t t e r  

* 

. .  

DPDM O u t p u t  

I 2.2.60 Channel.Presence 

1 

1 



I 
' .  

1 .' 
RAD" ATEO SUSCEPTI B 1 L ITY EQU I PMENT L 1 ST 

ist a l l  t e s t  equi>ment u d in performaqce o f  t e s t s  
specified i n  par+ 4.4; re must  be tarsen t o  s u p p l  - a i l  o f  t h e  fottowing information: 

Nomenclature Date o f  Last Date of t\text 
(Ranre a n d  Model) Serial $ Xanufacturer CalZbrstion Cat ibr&tion 

! 
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ENVIRONMENTAL TEST DATA SHEET 

Qadiated Susceptibility ',:t;ing L a o p  Arltenna 

. -*In 
. 

TESTED BY SERlAL NO. 

? .  

PEWORMANCE DUR I tJG EM 3 TESTS, 

' $  

Sampi ing Rate @ 28,OVDC 

. Input Current @ 28,OVDC 

PAIH Noise 

PDtJl Jitter 

DPDM O u t p u t  

Channel Presence 

* 

. -  
c 

I . 
* .  

a ,  

I. 

I 

t 



I 

ENVIRONMENTAL TEST DATA SHEET 

Radia ted  Susceptibi i i ty  u s i n g  Rod Antenna 

SERIAL NO. TESTED BY 

Sampling Rate 4% 28,OVDC 

Input C u r r e n t  9 28,OVDC . 

2.2e4, PDY J i t t e r  
# 2e2.50 DPDbl Output * I  . .  

1 .. 2.2.6. Channel Presence 
6 ,  . 'I '. ; '* ' *  * ; * ,  ' 

I 
I 

& 

s* - I '  * . 
* . *  . I .  * .  ' 

I I I *  * 1. 
t' * ' *' . .  

a \  

1 
U 

I 

I 

, 



. 
c 

ENV tRONMENfA1 TEST DATA SHEET 

PERFORMANCE DUR 1 NG Eta t TESTS. 

* TEST DATA PARA e 
REF, 

Sampl i n 9  Rate @ 28,OVDC 

input  Current 0 28.0VI) 

PAM Noise 

20'2, I e 

202m2. 

2,203m 

PODii Jitter 

DPDM O u t p u t  

I 

I 

. .  
.. 

1 .  I ** 
Channel Presence 

* 
_ '  4 

_ .  
.. \ 

. . 
t 



I 
1- 

ENVIRONMEUTAL TEST DATA SHEET 

II * 
TESTE0 BY SERIAL NO- 

PERFORMANCE DUR I t:3 €3 I TESTS .. 

' D A T A .  
PARA REF TEST 

2.2.1. Sampting Rate Q 20,OVOC 

2.2-20 input Current @ 28.0VDC , 

P A i  Hoist  d '.L 2 - 2 e 3 o  

QDM Jitter 

QPDM Output 

Channel Presence I 

I 

i e .  

, 
1 



.I 

t 

MODEL NU. DATE 

SERIAL NO0 TESTED BY ~ 

. 
.* I . .  

- 
PERFORMANCE DATA AFTER EM1 'TESTS 

P A R A  6 

., 

REF TEST ' DATA 

2.3.1 Sampling Ra$c @ 22.0 VDC 

@ 24.0 VDC 
e 

Q 28*0 VDC 

8 32,O VDC 

8 28.0 VDC 

I n p u t  Current €4 28,O 'VDC 

t 

. -  
. * t  

. 

' # '  

2.3.2 
0 .  * .  

2.3.3 PAM Output bMP:!- Zero . '  

I 2.3.6 PAM Noise 
, 2.3.7 PDM Jitter 

i q13.8 Chennel,Presence 
I 

' .  C 

t 
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. .  

6.9 

t 

i 

1 
I 
1 

Y 
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TYPICAL TEST SETUP FOR I‘ 
CONDUCTED INTERFERENC;G: MEASUREMENTS 

! 

Y 
5 .  

.. 



I 

I "  

. -  
e 

COAXIAL CABLE %- 

4 ~ Y P ~ C A L  TEST SETUP FOR 
* CONDUCTED XNTEREEWNCE MEASURmENTS 
._ WING CURRENT PROBE - POWER LEADS 

- FIGURE 2 

t 



TYPfCAL TEST SETUP FOR 
COMDUCTED M T E I E R E N C E  MEASUREMENTS 

USING CURRENT PROBE - SIGNAL LEADS 
I -  - 

I FIGURE 3 



' * 

TYPICAL TEST SETUP FOR 
RADIATED hBEASUREMENTS (ROD ANTENNA) 

. e  
% ' ..... " 

FIGURE 4 
i 

A' 4 



I u 
TYPICAL TEST SET? FOR 

RADXATED NEA!jURE&lENTSe (DIPULjE ANTENNA) 



1. 
I 

TYPICAL TEST SETUP FOR 
RADIATED MEASUREMENTS ( DIRECTNE ANTENNA) 

FIGURE 6 

,.- 
1 

4 

. 



1. 

2 .  

3.  

4. 

- 
Audio amplifier shall be 30 - 50 watts and shafl have a$ow impedance 
output of 5 ohms or less. 

Transformer shall carry all currents without saturation. 
I 

primary - 2 
secondary 1 .  

Turns ratio -- 

Series capacitor on AC voltmeter shall have reactance not greater 
than 1/10 meter impedance. 1 

The 3 volts AC signal is an 0pe.n circuit voltage and is meaeured acrose 
the secondary of the isolation transformer. while the test sample and 
power source are disconnected. 

AF SUSCEPTIBILITY TEST SETUP 

FIGURE 7 





0. C.VoLT 
METER LOAD 

+ 
SlNE 

SUPPLY 1 

. RF SUSCEPTIBILITY TEST SETUP (CONDUCTED) 
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I -  

1 

i 
I. 
I’ 

1 

I 
I 

iI  I 

I -  

I 

1 

. 
0 - 0 

A 

TRIGGER SPECIFICATIONS: . 
t 

Duration: Less than 20 microseconds 
Rate: 10 PPS 
Amplitude: 
Rise Time: 

50 to 85 milliamps into zero resistance load 
0 . 5  microsecond or less 

R (Stabilizing Resistpr) = nominal 5 ohme, carbon, 

C = nominal one mfd, paper, 600 WVDC 
= nominal 10 k, czrbon,, one-watt R 

watt 

C 

= 10 mfd, paper, 200 WVDC , ‘b 
= silicon controlled recitfier, minimum ratings: 

= DC source, 100 to 150 volts (100 volt8 nominal), 15 MA 

10 amps, 200 volts. (General Electric ZJ39L or equivalent) 01 
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